The production of inhibin in cultured granulosa cells from immature hypophysectomized, estrogentreated rats and Sertoli cells from normal animals was determined by a specific radioimmunoassay using an antiserum against a synthetic replicate of [Tyr3M]inhibin a-chain-(1-30).
The amount of immunoreactive inhibin detected in the spent media of these cells is in proportion to the density of cells plated and the concentration of exogenously added follicle-stimulating hormone (FSH). In the presence of the estrogen precursor androstenedione (10-7 M), FSH, but not luteinizing hormone, produced a dose-dependent increase in inhibin during 2-day culture of granulosa cells. In the absence of the estrogen precursor, similar but somewhat diminished inhibin production in responding to FSH was observed. Exogenously added estrogen potentiated the FSH-mediated release of inhibin in the absence of androstenedione. Neither androstenedione nor estradiol added to the cultured Sertoli cells had effect on inhibin production. A preparation of pure inhibin isolated on the basis of an in vitro bioassay and characterized chemically specifically suppressed serum FSH but not luteinizing hormone, when it was injected (24 ,ug per injection, two injections) into acutely ovariectomized rats. Thus, inhibin secreted by the granulosa and Sertoli cells specifically suppresses the secretion of pituitary FSH, and in turn FSH is primarily responsible for the inhibin production in these gonadal cells, as in a classical negative-feedback relationship.
Two forms of porcine inhibin (IN) were recently isolated from follicular fluids, partial amino-terminal sequences were determined chemically (1) (2) (3) , and the total amino acid sequences of the mature proteins and their precursors were deduced from complementary DNA sequences (4, 5 (9) . The synthetic replicate was conjugated to bovine serum albumin by bisdiazotized benzidine as described previously (10) . Three-month-old male New Zealand White rabbits were injected intradermally at multiple sites with 1 mg of the peptide conjugate emulsified in Freund's complete adjuvant (Difco) containing extra desiccated Mycobacterium tuberculosis at 1 mg/ml. In addition, a subcutaneous injection of 2 ml of denatured Bordetella pertussis (107 organisms per ml) was given at initial injections. Animals were boosted regularly at 2-to 4-wk intervals, using 200 ng of the conjugate emulsified in Freund's incomplete adjuvant. After the third and subsequent boosts, the rabbits were bled and sera were examined for their capacity to bind 1251-[Tyr30]IN-a-(1-30). The antisera found to bind 30-50% of the radioiodinated peptide at final dilutions of 1:25,000 to 1:100,000 were used in displacement studies, with native purified porcine IN-A as the unlabeled antigen. All incubations were done in RIA buffer (30 mM Hepes/150 mM NaCl/10 mM sodium phosphate/0.1% NaN3/0.1% bovine serum albumin, pH 7.6) in disposable borosilicate glass tubes. The tubes were incubated at room temperature for 24 hr and the bound and free antigens were separated by using Staphylococcus aureus protein A or goat anti-rabbit gamma globulin. The mixtures were centrifuged for 30 min in a Beckman model J-6B centrifuge, the supernatants were aspirated, and the radioactivities of the pellets were measured for 1 min on a y counter.
Culture of Rat Granulosa and Sertoli Cells. Granulosa cells were prepared as described (12) . Briefly, ovarian follicles of diethylstilbestrol-treated, hypophysectomized immature rats were punctured and cells were squeezed out gently with two hypodermic needles. The cells were washed, plated in The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact.
McCoy's medium, and treated as described in the legends to the figures. The amounts of ir-IN secreted into the medium in 48 hr were measured by RIA. Fractions enriched in Sertoli cells were prepared from rat testes according to the method described by Mather et al. (13) with slight modification. Briefly, testes obtained from 22-day-old male Sprague-Dawley rats were decapsulated, the Leydig cells were separated by collagenase dispersion at room temperature for 7 min, and then the testicular tissues were further dispersed at 370C for 25 min. The digested tissue was then filtered through 30-,ummesh nylon gauze, the retentate being the fraction enriched in Sertoli cells.
Immunoaffinity Chromatography of Conditioned Medium.
Medium (220 ml) from 48-hr cultured rat granulosa cells was pooled and passed through an immunoaffinity column (8 ml Aliquots (50 1.l) of the eluate were brought to pH 8.00 with 10 ,1u 1 M Tris buffer, pH 8.00, and the ir-IN was measured by RIA.
Neutralization of IN with the Antiserum. For in vitro studies, antiserum was added concurrently with various concentrations of purified IN in the bioassay for IN-A, using cultured rat anterior pituitary cells as described previously (14) . Cells were enzymatically dispersed and plated for 24 hr, then antiserum or normal rabbit serum with or without various doses of IN was added for 2 more days. The media were removed and FSH was measured. For in vivo studies the antiserum was injected into intact metaestrous rats and serum was collected 8 hr after injection and measured for FSH. Normal rabbit serum was used as the control in both cases. Two such in vivo experiments were conducted. FSH was measured by employing an RIA kit provided by the National Hormone [Tyr3°]-IN-a-(1-30) as low as 1 pg/ml were detectable, and half-maximal displacement was found at an IN-a-(1-30) concentration of 150 pg/ml (100 fmol/ml). However, 7.2 ng/ml (225 fmol/ml) purified native IN was needed to show 90% competition with '25I -IN-a-(1-30) for the antiserum, with a minimal detectable dose as low as 130 pg/ml (4 fmol/ml) and a half-maximal displacement at 1.85 ng/ml (58 fmol/ml). No (Fig. 1D) (Fig. 2) .
The antiserum (1 ,d/ml) added to cultured rat pituitary cells completely neutralized the bioactivity of IN with slight residual activity at a very high dose of IN (8 ng/ml) (Fig. 3) . O, 173-estradiol at 7 x 10-9 M; *, no steroids. rabbit serum (P < 0.01): 819 ± 73 (n = 10) vs. 100 ± 2.4 (n = 11) (results of the two experiments are expressed in percentage variations from the control group rather than in absolute values, because the reference standard for FSH in the RIA was NIH-FSH-RP-1 for the first experiment and NIH-FSH-RP-2 for the second experiment).
Two injections of purified porcine IN-A each at a dose of 24 jig led to a decrease of serum FSH levels from 10.49 ± 0.24 to 2.70 ± 0.4 ng/ml (P < 0.01) (Fig. 4) . In the same experiment this suppression of serum FSH was comparable to that of two injections of0.25 ml of crude PFF (down to 3.70 ± 0.30 ng/ml). Doses of 12 pug showed a slight decrease that was not statistically significant. Serum LH levels were not affected by either purified IN or PFF.
DISCUSSION
We report here that antisera raised against a synthetic may appear to be high. This is not without precedent. For example, 2-5 ,ug (1-4 nmol) of somatostatin is considered as the minimal effective dose to inhibit production of plasma growth hormone (GH) in pentobarbital-treated rats (25) , whereas a dose of 50 ng (=0.01 nmol) of GH-releasing factor is adequate to stimulate secretion of GH in anesthetized rats (26) . Thus, it is not unreasonable that the injection of 2 X 24 Ag of purified IN (2 x 0.75 nmol) into acutely ovariectomized rats is required to inhibit FSH secretion as judged by serum FSH levels. Also, this dose of IN-A may appear to be high compared with the volume of crude PFF producing the same biological effects. Several forms of INs have been observed in follicular fluid by us and other groups during the process of isolation (2, 7) ; all are biologically active, and it is possible that the higher molecular weight form of INs (256,000) has a (yet-to-be-determined) longer biological half-life than the Mr 32,000 IN-A used here. Because only very limited quantities of highly purified native porcine IN were available, doses higher than 24 u.g could not be tested in these studies. However, the in vivo results presented here provide evidence that the INs isolated and characterized chemically and through methods of molecular biology are the molecules that account for the IN activity in PFF.
These studies show that IN acts directly upon the anterior pituitary specifically to decrease the output of FSH. In turn, the circulating levels of FSH determine the production of IN in the gonad as in a classic negative-feedback mechanism.
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